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Specification 



1. Title of the invention 



Pigment dispersar.t and pigment composition 



2 . Scope of the patent claims 



A pigment dispersant represented by formula ( 



R s % a 




R 5 R« 



(where E represents 



X-(CH 2 ) n -N 



( 11 



M2 



or 



*13 »14 
XH-CH. 

X CH- Cf/ 
/ \ 



— R 



1/ 



M5 



Rl6 



toR^)each independently represent a hydrogen at 
or nalogen atom or alkyl, alkoxy, cyano, sulfony 
carboxyl, dialkylamino, haioalkyl, alkoxycarbony 
alkylnercapto, carbamoyl or sulfamoyl group; 
(^represents 0 or an integer not greater than 4; 

represents a di rect b ond or -S0 2 NH-, -CONH 
-CK 2 1CHC0CH 2 NK- or (CH;)^NH^ ) (where m represents 
integer from 1 to 10); 



;r :i andRjp independently represent an optionally 

substituted saturated or unsaturated ^lkyl ^group, or R :: 
and R :2 represent an optionally substituted :~neterocyc7i? 

^ring^rontaining a sulfur, oxygen or nitrogen atom; 

^^represents an integer from 1 to 20, but is an integer 
from i to 10 when X is a direct bond; 

Z represents -S0 2 -, -CO-, -CH 2 NHCOCK s - , -S0 2 NH-, -CONH-, 
-CK 2 NHCOCH 2 NK- or -(CifcJnNH- (where ra represents an 
integer from 1 to 10); 

Ra3f R:s and R :6 each independently represent a 

hydrogen atom or an optionally substituted saturated or 
unsaturated alkyl group or aryl group; and 

represents an optionally substituted saturated or 
unsaturated alkyl or aryl group. 

2. A pigment composition comprising pigment and 
pigment dispersant according to claim 1. 

3. Detailed description of the invention 

[Aim of the invention] 
[Fields of industrial use] 

The present invention relates to a pigment dispersant 
for the provision of a pigment dispersion having 
excellent suitability for use, specifically, excellent 
non-aggregating properties, amorphous properties and 
i j u jdi ty . 

[Prior art) 

Generally, finely particulate pigments are used in 
practice for achieving distinct color tone and high 
coloring strength in various ink compositions and 
coatings. However, the fine piemen: particles are >:r.:vn 
to cause various problems in that it is difficult to 
achieve a stable dispersion when they are dispersed in 
offset inks, gravure inks, coatings and other such non- 
aqueous vehicles, and this has a considerable effect on 
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the production operations and on the value of the 
resulting products. 

For example, not only are dispersions which 
contain fine particulate pigments occasionally highly 
5 viscous, rendering removal from the dispersing 
apparatus and transportation difficult, but, in the 
worst cases, they form gels during storage, which 
renders them difficult to use. Moreover, nixing 
different pigments can result in color separation cue 

10 to f locculation, and a marked deterioration in coloring 
strength and uneven coloration in vehicle products, due 
to a decrease in sedimentation and the like. The 
coating film surface of the vehicle product is also 
poor, exhibiting decreased luster, poor leveling and 

15 the like. 

Although this does not direct affect the 
pigment dispersion, in some organic pigments there are 
phenomena which accompany changes in the crystal 
properties of the pigment. 

20 Specifically, conferring stability by changing 

the shape and size of crystalline particles of pigments 
that are energetically unstable in non-aqueous vehicles 
such as gravure ink and offset ink results in narked 
changes in hue, a deterioration of coloring strength 

25 and the occurrence of coarse particles and the like, 
which adversely affect the commercial value of the 
vehicle product. 

-'here have Deer, many suggest ic;:;i ; to date- : or 
overcoming the various problems described above, and 

30 these suggestions center on copper phthalocyanine and 
quinacridone-based pigments. 

These suggestions can be classified, according 
to the technological methods involved, into the 
following two broad types of method. 

25 'Ihe first method, as seer. ::: *J£7 3 3 T Z r 7 1 end 

US? 2965511 , involves covering the surface of pigment 
particles using a colorless compound such as tertiary 
butylber.zoic acid, aluminum oxide or silicon oxide. 
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The secor.d method, as typified in Japanese 
Examined Patent Publication Number S41-2466 and 
USP 2855403 , involves admixing a compound obtained by 
introducing substituent group{s) such as sulfone, 
5 sulfonamide, aminomethyl and/or phthalimidomethyl 
group (s) onto side chains of an organic pigment matrix. 

Compared to the first method, the second method 
is much more advantageous in terms of the non- 
aggregating properties and crystalline stability of the 
10 pigment in non-aqueous vehicles, and it is also a very 
useful method when judged in terms of ease of pigment 
composition production. 

[Problems to be overcome by the invention] 

15 

The present invention provides a dispersion method and 
pigment composition with which it is possible to obtain 
a stable dispersion of excellent fluidity and non- 
aggregating properties when offset ink, gravure ink, 
20 coatings and the like are produced. 

[Constitution of the invention] 
[Means of overcoming the problems) 

25 The present invention relates to pigment dispersant 
represented by formula (I), and pigment composition 
comprising pigment and pigment dispersar.t represented 
by i ormult; ( 1 ) . 

Formula (I) 

30 




(where E is as defined above) 



- c . 

In formula (I), R : to R :r each independently 
represent a hydrogen ator. or halogen atom or a I ky 1 , 
alkoxy, cyano, sulfonyl, carboxyl , dialkylainino, halo- 
alkyl, alkoxycarbonyl, carbamoyl, alkylmercapto or 
5 sulfamoyl group, and hydrogen, chlorine, bromine, 
cyano, methyl, ethyl, trif iuoromethyl , dime thy latino, 
diethylamino, sulfonyl, carboxyl, methoxy, ethoxy, 
tert-butyl and methoxycarbonyl groups are preferred. 

Moreover, in formula (I) , the amino components 
10 used to form formula 



15 



X-(CH 2 ) n -N^ 



R ;2 



or formula 



R|3 Rl4 
/CH-CH. 

X CH-CH X 
/ \ 

Rl5 R 16 



include, for example, dimethyl ajr.ine, diethylamide , 
N-ethyl isopropy lamine , N-ethylpropylamine , N-me thyl - 

20 butylamine, Iv-methy] isobuty] ami ne , N-bur.y] ethylamir.e , 
K- cert-butyle thy lamine , di isopropy lamine, dipropyl- 
amine, N-sec-butylpropy lamine , dibutylar.ine , di-sec- 
buty lamine, diisobuty lamine, N- isobutyl -sec-butyl amine , 
diamylamine, diisoamylamine, dihexylamir.e , 

25 di (2-ethylhexyl) amine, dioctylarrdne, N-me thyl octa- 
decylamine, dodecylamine, diallylamine, N-ethyl-1 , 2-di- 
methylpropylamine, N-methylhexylarr.ine , 2 - hydroxy - 
methyl aminoethar.oi , diallylamine , distearyiar-.ir.e , IC, 2C- 
dimethylaminomethylamine, N , N - d i me t hy i ami r.ome t hy 1 arr.i r. e , 

30 N,N-cimethylaminopropylamne, X, N -dimethyl - 

aminoamylamine, N , N -d ime thy 1 ami nobu tyi amine , N.N- 
diethylaminoethylamine, N , N - di ethyl ami r.opropyl arr.i r.e , 



N\N-diethyiair.inohexyiamine, N\ K-diethyiar.inobutylai?.ir.e , 
N, N-diethylaminopentylamine , N ( N-dipropyi - 

aminobutyiair.ine, N, N-dibutylanir.opropylanine ( N\N- 
dibutylaminoethylamine, N, N-dibutylaninobutylarr.ine , 

5 N, N-diisobutyiaminopentylamine, N, N-nethyl- 

laurylairdr.opropylamine, N, N-ethylhexyiair.inoethylanir.e , 
N,N-distearylairunoethylajnine, N,N-dioleyl- 
aniinoethyl amine, N, N-distearylaminobutylanine, piperi- 
dine, 2-pipecoline, 3-pipecoline, 4-pipecoline, 2,4- 

10 rubetidin, 2 , 6-rubetidin, 3 , 5-rubeticir., 3 -piperidine- 
methanol, pipecolic . acid, isonipecotic acid, methyl 
isonipecotate, ethyl isonipecotate, 2 -piperidine- 
ethanol , pyrrolidine, 3-hydroxypyrrolidine, 

N-aminoethylpiperidine, N-aminoethyl-4-pipecoline, 

15 N-aminoethylmorpholine, N-aminopropylpiperidine , 

N-aminopropyl -2 -pipecol ine , N-cLT.ir.opropyi - 4 -pipecol ine , 
N-aminopropylmorpholine, N-merhylpiperazine, 
N-butylpiperazine, N-methylhomopiperazine , 

1-cyclopentylpiperazine and l-arr.ino-4-methylpiperazir.e . 

20 There are several synthesis routes for the production 
of pigment dispersant of the present invention, and a 
summary of typical production methods (1) and (2) for 
pigment dispersants represented by formula (II) and 
formula (III) are shov/n below, 

25 Formula (II) 




— {so 2 p*) 2 O 



30 



Forr.ula (III) 



(CH 3 ) s K(CK J ),I.HCO— <^!£<^_ 



COHK(CH 2 ) 3 K(CK 3 ) J 



1) First, compound represented by formula (IV) is 
prepared by reacting benzoni trile and dimethyl 
succinate . 

(Formula IV) 

5 

H 




H 



10 



Next, compound represented by formula (V) is 
prepared by chlorosulf onating compound represented by 
formula (IV) £y a common method. 




Pigment dispersant represented by formula (II) 
15 is then prepared by reacting compound represented by 
formula (V) with N-methylpiperazine . 

2) First, compound represented by formula (VI) is 
prepared by reacting p-cyanobenzoyl chloride with N,N- 
20 dimethylaminopropylamine . 



Formula (VI) 

CN-(o>-C0NH(CH 2 )3N(CH3)2 

25 

Next, pigment di spersar.i represented by formula 
(III) is prepared by reacting compound represented by 
formula (VI) with dimethyl succinate. 

It should be noted that pigment dispersant 
30 represented by formula (II) can also be prepared by, 
for example, first preparing compound represented by 
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formula (VII), then applying the sar.e methods as those 
used in the production of pigment dispersant 
represented by formula (III) described in 2) above, 
although synthesis according to the net hod described in 
5 1) above is more useful industrially. 

Formula (VII) 

CN-<o>-S0 2 l(3 — CH 3 

10 

Pigment dispersant obtained according to the 
present invention usually yields excellent dispersions 
with almost all commercially availa ble, pigments . Fo r 
example, it can be used with azo- type pigments such as 

15 condensed azo pigments, soluble and insoluble azo 
pigments and diketopyrrolopyrrole-basec pigments, 
organic pigments such as those based on phthalocyanine , 
quinacridone, isoindolinone , perylene-perinone , 

dioxazine, anthraquinone, dianthraquinolyl , 

20 anthrapyrimidine, anthanthrone, indanthrone, flavan- 
throne and pyranthone, pigments based cn construction 
cyestuffs and pigments based on basic dyes, and 
inorganic pigments such as carbon black, titanium 
oxide, chrome yellow, cadmium yellow, cadmium red, 

25 "benpei", iron black, zinc white, Prussian blue and 
::rivy b'uc . 

Pigment dispersant obtained by the present 
invention is preferably admixed at from - . 1 to 3 0_ parts 
by weight per 100 parts by weight of pigment. If less 
30 than 0.1 part by weight is used, the advantages of 
pigment dispersant of the present invention are not 
achieved, and if more than 30 parts by weight are used, 
the advantages achieved are not proportional with the 
amount used. 

35 The following methods are typical methods for 

using pigment dispersant of the present invention. 
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1. Taking pigment: composi t ion obtained by mixing 
pigment and pigment dispersant beforehand, adding said 
pigment composition to a non-aqueous vehicle or the 
like, and dispersing. 
5 2. Adding pigment and pigment dispersant separately to 
a non-aqueous vehicle or the like, and dispersing. 

3. Taking a dispersion obtained by dispersing pigment 
and pigment dispersant separately beforehand and nixing 
this dispersion with a non-aqueous vehicle or the like. 

10 In such cases, the pigment dispersion may be dispersed 
in solvent alone. 

4. Dispersing pigment in a non-aqueous vehicle or the 
like, then adding pigment dispersant to the resulting 
dispersion. 

15 

The desired advantages are achieved with any of 
these methods. 

Simply mixing powdered pigment dispersant of 
the present invention with powdered pigment gives 
20 adequate results as a method for preparing pigment 
composition as described in 1 above, although better 
results are achieved by rigorous mixing methods such as 
mechanical mixing using a kneader, roller, attritor, 
supermill, various pulverizing machines and the like, 
25 or adding a solution containing pigment dispersant of 
the present invention to a suspension of pigment in 
water or organic solvent and depositing the pigment 
dispersant onto the pigment surface, or dissolving Loth 
organic pigment and pigment dispersant in a strongly 
30 solubilizing solvent such as sulfuric acid. then 
coprecipitating using a poor solvent such as water. 

When pigment and pigment dispersant are used as 
described in 2 to 4 above, better pigment dispersion 
can be achieved in the pigment in solvent or non- 
35, aqueous vehicle systen., cr in the dispersion c: rig-ent 
dispersant, or in mixtures thereof, by using a 
dispersing machine such as a dissolver, high-speed 
mixer, hoxogenizer , kneader, roll mill, sand xr.ill cr 
attritor . 
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Thus according to the present invention. ir. 
line rosin varnish, polyamide resin varnish, 
vinylchloride resin varnish and other such gravure 
inks, nitrocellulose lacquer, normally cried cr baked 
5 coatings of aminoalkyd resins, acrylic lacquers, baked 
aminoacrylic resin coatings, urethane-based resin 
coatings and other non-aqueous vehicles, fluidity is 
better than when pigment alone is used (for example, 
the dispersion viscosity is lower and the structural 

10 viscosity is lower) and, at the same time, there are no 
problems such as color separation or crystal 
deformation, and the luster of the resulting printed 
material or coating film is good, and so beautiful 
products can be obtained. 

15 Specifically, pigment dispersants of the 

present invention yield excellent dispersions not only 
with oil-modified aminoalkyd resin coatings but also 
with oil-free alkyd resin coatings. 

Moreover, uses of pigment dispersants of the 

20 present invention are not limited only to non-aqueous 
vehicles, as excellent dispersion results and color 
products of good color strength can be obtained in 
other printing inks and coatings, and even in the 
coloration of plastics. 

25 A production example for dispersion pigment of 

the present invention is described below. It should be 
noted that "parts- below denotes "parts by weight", and 
the numbers of the pigment cisporuants i: ; -he- 
production examples are the same as the pigment 

30 dispersant numbers given in Table 1. 

[Production Example 1] 

Cor.pound represented by formula (IV) was 
25 chlorosulf onated by a common method, ar.d 50 parts o: 
the resulting compound were dispersed in 900 parts of 
water. Next, 167 parts of M, K-diethylarr.inopropyl amine 
were added, and the system was heated to 60 C C, then 
agitated for 2 h at the same temperature. The 
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precipitate was filtered, then washed with water and 
dried at 70°C to yield 60 parts of pigment dispersar.t 
(1) • 

[Production Example 2] 

Compound represented by forrr.ula (IV) was converted to 
di (chloroacetoamidomethyl) by a common method, then 
50 parts of the resulting compound were dispersed in 
900 parts of water. Next, 77 parts of X-aminopropyl- 
2-pipecoline were added, then the system was heated to 
90 C C, then agitated for 4 h at the same temperature. 
The precipitate was filtered, then washed with water 
and dried at 70°C to yield 68 parts of pigment 
dispersant (5) . 

(Production Example 3) 

Compound represented by formula (IV) v;as 
chloromethylated by a common method, then 50 parts of 
the resulting compound were dispersed in a mixed 
solvent comprising 700 parts of water and 100 parts of 
methanol. Next, 47 parts of dibutylamine were added, 
and the system was heated to 70°C, then agitated for 
2 h at the same temperature. The precipitate was 
filtered, then washed with water and dried at 70°C to 
yield 59 parts of pigment dispersant (8) . 

[Production Example 4] 

77 parts of potassium tert-butoxide and 198 parts of 
compound represented by formula (VI) were added to 
330 parts of anhydrous tert-amyl alcohol in a nitrcger. 
atmosphere, and the system was heated to 85 C C. Next, 
SC parts of dimethyl succinate were added gradually ever 
2 h, and the system was agitated for a further 1 h at 
the same temperature. The system was then cooled to 
40°C, 200 parts of methanol were added, the system was 
then agitated for 15 min, after which the precipitate 
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was filtered and washed using water and methanol, then 
dried at 7C°C to yield 147 parts of pigment dispersant 
(4) . 

Pigment dispersant of the present invention can 
be produced by the methods disclosed in Production 
Examples 1 to 4, Some examples are shown in Table 1. 

Table 1 Number and structure of pigment dispersant 

Number Structure 



r « 




Nuxber Structure 



8 



10 



11 



12 



13 



14 



M 
H 



0-< HO) 



<K N H£ 



C.K. 



C« 2 H 



(CH 2 )jCH 3 
CH 2 H(CK 2 CK = CK 3 ) 2 



®£J c.,.^ 



M/ ^ C0KH(CK 2 ) 2 /3> 
K 

H 



(CH.),K(CH,).MHCO 

3 2 2 3 COKH(CK 2 ) 3 H(CK 3 ) 2 



!;:■<• :vj.:v:jr:c rsixe.*.! c < : ncii- v;er- prepared to 
appraise pigment dispersants of the present invention. 



Mixture (1) 
Pigment 

Pigment disperse" 
Alkyd resin varnish 

(ncn-vc lei" ile ccrr.pcr.er.t SC*} 
Melar.ine resin varnish 

(non-volatile component 50%) 
Thinner (xylene/n-butanol = 8/2) 
Mixed varnish added after disoersion 



9.5 pans 
0.5 parts 

26.4 pans 

13 . 6 parts 
20 parts 
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(alkyl/meiamine = 7/3 
(solid component)) 



46.3 parrs 



Mixture (2) 



5 Pigment 



Pigment dispersant 



9.5 parts 
0. 5 parts 



Oil-free polyester resin varnish 
(non-volatile component 60%) 



26.4 parts 



Melamine resin varnish 



0 (non-volatile component 50%) 



13.6 parts 
2C parts 



Suwazol 



Mixed varnish added after dispersion 
(alkyl /melamine = 7/3 
(solid component)) 



48.3 parts 



Coatings were prepared by introducing the 



abovementioned mixtures into a reaction vessel, adding 
steel balls and dispersing using a paint shaker. These 
coatings and coatings obtained without adding pigment 

20 dispersant (as the abovementioned mixture, but 
comprising 10 parts of pigment, with no pigment 
dispersant added) were compared according to the 
following appraisal methods. The results are shown in 
Table 2. It should be noted that the pigment dispersant 

25 numbers in Table 2 are the same as the numbers shown in 
Table 1. 

Appruif;ui method (1) 

30 The viscosity of the coating was judged after being 
measured using a B-type viscometer (measurement 
temperature 25°C) . It should be noted that the 
appraisal was a relative comparison with coating with 
no pigment dispersant added, and the iov;er the 

35 viscosity the better the product. 



O 
A 
x 



good 

quite good 
poor 
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Appraisal nethod (2) 

The resulting coatings were adjusted using thinner 
5 until they had a final coating viscosity of 23 s using 
a Ford cup 4, sprayed onto tinplate using an air spray 
gun, then baked. The 20° gloss was measured by eye and 
using a glossmeter, and the overall reflective 
sharpness of the coating surface was appraised. 



10 



O 
A 



good 



excellent 



X 



poor 
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Table 2 Appraisal results 



Pigment 

1 


PigpaDt 


Mixture (1) 


Mixture (2) 


Appr»ift*l (1) 


Appraisal <2) 


Appraisal (1) 


Appraisal (2) 


:roa::ri DP? red /o 






X 


» 


X 


Zrgazir. D?? red 


1 


O 


O 


O 


O 


Zrg&zir. DPP red ,P0 


4 


O 


o 


0 


O 


Irgazir. DP? red *0 


c 


o 


o 


o 


o 


Irgazin D?? red PD 


7 


o 


o 


0 


o 


Zrgazir. DPP red Xo 


13 


A 


o 


0 


o 


C.l. Pig. Blue 15 




X 


X 


X 


X 


C. : .Pig. Blue IS 


4 


A 


0 


o 


o 


C.I. Pig. Blue 15 


ID 


0 


o 


A 


A 


C.:. Pig. Red 177 




x 


X 


X 


X 


CI. Pig. Bed 177 




0 


o 


A 




CI. Pig. Red i77 


12 


0 


A 


O 


o 


C.l. Pig. Red 16e 




K 


X 


X 


X 


C.I . Pig .Red 166 


" i 


o 


o 


A 


o 


CI. Pig. Red 165 


9 




o 


0 


o 


CI. Pig .Yellow 108 




X 


X 


X 


X 


C.I. Pig . Yellow 106 


€ 


A 


A 


o 


o 


C. 1 .Pig . Yellow 108 


9 


0 


o 


0 


o 


C. 1 .Pig. Violet 19 




X 


X 


> 


X 


C.:. Pig. Violet 15 


3 


0 


o 


0 


o 


C. I .Pig . viclet 15 


9 


0 


o 


0 


o 


C. 2 .Pig .Violet 23 




* 


* 


X 


X 


C. : .Pig. Violet 23 




A 


o 


A 


o 


C.I. Pig .Violet 23 


- 


O 


o 


A 


o 


C.l. Pig. Blue 6C 


_ 


k 


* 


M 


X 


C.l. Pig. Blue 60 




0 


0 


A 


o 


C.:. Pig. Blue 6C 


IS 


0 


o 


A 


A 


C.I. Pig. Yellow 24 


_ 


X 


X 


X 


X 


C.I. Pig. Yellow 24 


4 


0 


o 


A 




C.: .Pig. Yellow 24 


12 


0 


A 


O 


o 


C.I. Pig .Orange 43 


- 


X 


X 


* 


X 


C- T . Pic .Orange 43 


e 


A 


o 


0 


o 


C. 1 . Pig .Orange 43 


13 


o 


o 


0 


o ; 


C.I .Pig. Red 178 


. 


X 


X 


* 


X 


C.I. Pig. Red 176 


2 


0 


o 


o 


A 


C.I. Pig. Red 278 


11 


0 


o 


A 


A 


C.:.?ig.Red 179 


- 


X 


X 


* 


X 


: . ; . .K* 1 ■ f* 




0 


o 


* 


o 


C.l. Pig .Red 2 79 


14 


o 


o 




0 


CI. Pig. Red 14S 


- 




X 






C.l. Pig. Red 149 


3 


A 


A 


o 


0 


C. I .Pig. Red 149 


1 C 


o 


0 


A 


0 


C.I. Pig. Red 123 




X 


k 




X 


C.: .Pig. Red 12? 


2 


A 


0 


O 


0 


C.I. Pig .Red 123 


9 


o 


o 


0 


A ! 


C. : .Pig .Red 19: 




* 


X 






C.l .Pig. Red I9C 


t 


0 


A 


0 


A 


C.l. Pig. Red ISC 




0 


0 


A 


0 


C. Z .Pic. Yellow 12 






w 


9 


X 


c. : .?■-.?. .yellow :: 




o 


0 


c 


o 




£ 


o 


c 




A 


C.l. Pig. Red 176 




X 






X 


C.l. Pig. red 176 




A 


0 


A 


o 


C.l. Pig. Red 176 




o 


o 


A 


A 


C.l . ?:g. Black € 






X 


X 


X 


C.:.P:g. Black £ 




o 


0 


A 


0 


C.I.Pig.Elecr. C 


. ■» 


A 


o 


A 


o 



These coatings were left to stand for 2 week, 
then their viscosity was measured using the sane 
viscometer, and there was almost no increase in 
viscosity. Also, a pale coating (cut 1/10 using white 
coating adjusted using titanium white) was prepared, 
its viscosity was adjusted to 23 s using a Ford cup 4, 
and a sample was taken in a test tube and the 
flocculation was observed by eye, whereupon even after 
1 week no color separation or precipitation was seen. 

Moreover, pigment with added pigment dispersant 
of the present invention exhibited good dispersion 
properties and did not flocculate ever, in nitro- 
cellulose lacquer, acrylic resin coatings and gravure 
inks . 
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